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Light is much harder than gravity
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Documentation

¢ In docs directory in Cloudy download
¢ Also on web share under “docs” folder

THE 2017 RELEASE OF CLouDY

Review
THE 2017 RELEASE OF Cloudy
G. J. Ferland', M. Chatzikos', F. Guzmén', M. L. Lykins', P. A. M. van Hoof?, R. J. R. Williams®,
N. P. Abel*, N. R. Badnell®, F. P. Keenan®, R. L. Porter”, P. C. Stancil”
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Quick Start Guide to CLOUDY C17

Cloudy & Associates

www.nublado.org
June 1,2017

Quick Start Guide to CLOUDY C17

> N Introduction

Two very simple models
Geometry

Composition and density

The incident radiation field

The code's predictions
Example calculations
How to make this plot
REFERENCES

Veusz Cookbook

R
R
R
R
> N Other commands
R
R
R
A
R

Cloudy QSG Chapter 1

# Accurate simulation of physical processes at the
atomic & molecular level

— Physical processes treated from first principles, not with
sub-grid physics or simple fitting formulae
¢ Assumptions:
—energy is conserved
— (usually) atomic processes have reached steady state
¢ Limits:
— Kinetic temperature 2.7 K< T <1010 K

—No limits to density (low density limit, LTE, STE) for 1
and 2 electron atoms

— Radiation field 30 m to 100 MeV
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Simultaneous solution of

+ Gas ionization

— From ionization balance equations
¢ Chemistry

— Large chemical network based on UMIST
+ Gas kinetic temperature

—Heating and cooling
¢ Level populations and emission
¢ Grain physics

—Charging, CX, photoejection, quantum heating
¢ The observed spectrum

— Radiative transport

Cloudy is a microphysics code

¢+ Emphasis is on doing the atomic and
molecular physics from first principles

¢ If we get the microphysics right, the
macrophysics will take care of itself

¢ Many codes have dynamics, shocks, or 3D,
as an emphasis, sometimes using Cloudy to
get the microphysics

Osterbrock & Ferland
Astrophysics of Gaseous Nebulae

¢ There were three versions,
this is the 3™ Astrophysics

of
Gaseous,Nebulae

—Don called this “AGN3”
¢ Any version is OK

¢ PDFs of chapters we will
use are in the docs folder
of the web share

Cloudy version C17.01

¢ We set this up, ran a model, and created plots, as
our homework last week

¢ The last three major Cloudy reviews are also in
the docs folder of the web share

The Cloudy download

r c17.00
+ 527 MB uncompressed > tsuite
+ 468 MB of this is data, 9.4 MB . source
1S source > scripts
+ 88.8% atomic & molecular S library
data > doxygen
> docs
> data
o reagme.txt
w others.txt
w license.txt

w license_doc.txt

Documentation

+ QSG Quick Start Guide ", e,

2/18

v docs 5113

¢ Hazy 1, all commands > [ latex 418
.. £ hazyl.pdf 61/

+ Hazy 2, description of oo o
output, comparison with 7 LineLabels.txt 2p2¢

: /£ QuickStart.pdf 6/
Observatlons 7 readme.txt 10/2

. % species-db-list.pdf 13/

¢ Hazy 3, not compiled, 7 SpeciesLabels.txt 212
badly out Of date’ some £ stout-refs-list.pdf 13/

. . o > doxygen 418
physics is described there » i gsuite ans

» ) library 418

> Itsuite 419

» [ scripts 418

» source 418

> tsuite 418

7 license_doc.txt 12/1

B license.txt © 1/2¢

7 others.txt 3/24




Documentation

- i ot

¢ LineLabels.txt > i data
— List of all lines known to = S d°°.s,‘e,

the code
+ SpeciesLabels.txt LineLabets.n

LineLabels.txt

— List of all species (atoms, ) Qui:ks‘?r:.paf %}/z
h readme.tx
ions, and molecules) species-db-list.pdf 3

SpeciesLabels.txt
% stout-refs-list.pdf
doxygen
gtsuite
library
Itsuite
scripts
source
tsuite
Z license_doc.txt
license.txt
others. txt

known to the code

¢ Can be recreated by
running LineLables.in
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Startpage | Index | History Last Changel
Welcome to the Cloudy home page!

Cloudy is a spectral synthesis code designed to simulate conditions in interstellar matter under a broad range of conditions. It is provided for
general use under an open source License.

Please post question or problems on the Cloudy = discussion board. Updates to Cloudy will be announced on that board.

€17.00, is released. - This paper discusses what is new. Follow the StepByStep instructions for downloading and installing the code, or go
straight to the DownloadLinks page to obtain it. NewC17 explains improvements and changes.

Cloudy - Workshops Summer 2017

ueen’s University Belfast: 31 July - 4 August 2017 We are pleased to announce the Cloudy Workshop 2017, which will be held in the
School of Mathematics and Physics at Queen's University Belfast. For more information, or to register, visit »this site. Registration open

The Guillermo Haro advanced school on modelling the ionized universe will be held at INAOE (Instituto Nacional de Astrofisica, Optica y
Electrénica, Tonantzintla, Puebla, Mexico) from July 3rd to 14th, 2017. The school will provide a comprehensive, state-of-the-art, hands on
approach to the modeling of ionized gas n diferent environments, from AGS stars to activ galactic nuci, o an audience of up to 4
researchers, mainly PhD students and px - The first weel wil consist of a Cloudy workshop led by Gary Ferland, The second wesico deve
further into the topics introduced during Fine frst waek, with ecturee by Glora Delgado-Inglada (1A UNAM), Gry Feriand (University of
Kentucky), Christophe Morisset (IA-UNAM), Hagal Netaer (Tel Aviv Universty), Manvel Peimbert (LA-UNAMY, and Menica Rodrigues (INACE). This
website has further detals and instructons for applying for the School. Reglstration closed

Getting started with Cloudy
The VideoPage has a video showing how to build and run Cloudy.
StepByStep instructions for downloading and installing the release version, and running the code on various platforms.
Or you can go straight to the DownloadLinks page.
StellarAtmospheres in Cloudy are now very flexible. They are described on this web site rather than in Hazy.
KnownProblems are described on this page.
HotFixes are small corrections to the source that fix problems discovered after the current stable version was released.

https://www.nublado.org/
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Getting started with Cloudy

The VideoPage has a video showing how to build and run Cloudy.

StepByStep instructions for downloading and installing the release version, and running the code on various platforms.
Or you can go straight to the DownloadLinks page.

StellarAtmospheres in Cloudy are now very flexible. They are described on this web site rather than in Hazy.
KnownProblems are described on this page.

HotFixes are small corrections to the source that fix problems discovered after the current stable version was released.
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Introduction to installing Cloudy

‘This page contains step by step instructions for installing the current stable version of Cloudy. Hazy, the code's documentation, is included in the
download.

Each version of the code has a set of pages giving updates. The HotFixes page lists corrections that need to be made to the downloaded source.
These are bug fixes that were not included in the version of the code available for download and used to generate the output from the test suite.
So the hot fixes should be applied after the test suite has been run and your system validated. A KnownProblems page lists known problems with
that version of the code. The RevisionHistory page lists improvements.

it the e by ghing the version nember e 8 referenic tthe lest mefor review of Cloudy, o Ferlnd et o. (2017) - An examgie would be

'We used version 17.00 of Cloudy, last described by Ferland et al. (2017)". Then, years from now, when someone wants to know how an answer
was obikained, the version used b obkain It can be retieved from the okd versions part of this web site. The it ciation command wil prit the
correct citation for the version you are using.

Setting up this version

1 Downmad the code, data, and documentation. This creates several directories, Each contains a readme.htm file describing the contents of that|
directs

2. EditPath - instructions for how to specify where the data files are located. Important! The code will not run if it cannot find the data files.
3. CompileCode - how to compile the code using a variety of compilers.

4. RunSmokeTest - check that the code works.

5. RunCode - This explains how to execute the code.

6. MpiParallel describes how to use the optimize and grid commands on a parallel cluster, using either MPI or a makefile.

7. CompileStars - You must compile some stellar data files if you want to use the some of the table star command to include realistic stellar
continua.

8. TestSuite is a large number of test cases that you should run to confirm that all is well. This is a critical step since it will check for bugs in your
compiler. That directory also contains a group of programs that show how to call the code as a subroutine.

https://www.nublado.org/

Where to go for help

+ https://groups.yahoo.com/neo/groups/cloud
y_simulations/info

Cloudy - plasma simulation:

_Publc Group, 319 menters

%% Conversatons @ Protos MIFies @ About  More v Membership  Hanagement

Welcome to Cloudy - plasma simulatons | Trending Topics

1 momber, 1 message added n e last 7 s, cnarge vanster at.
SAVE TOTAL OPACITY
New Messages seeat ‘Aboutthe Gonstant Pressure
Re: Solving lonization Equations [1 Attachment] Impiementing HaardtHacau 12
" huga 2014 a1
desaprbac 7 days a0

Solving lonization Equations Members of this group als

anioaguns v 9
Ao o Pubic Group, 1594 members

Cloudy - plasma simulations

@ Public Group, 424 members

%% Conversations (3 Photos W Files @) About  More v

Topics Messages

Calculated emissivities to...

Sorry, correction: the grid line is grid 8000 40000 1000 linear We seem to get good results, but the magnitudes
are too low. | am attempting to attach a .png

gardnercd13 * 2posts « 8:19 PM

Introducing Gaussian noise to ato.

Section 3.3 of the 2013 release paper states that the code includes the ability to randomly add Gaussian noise
to some parameters. I'd like to apply this to

tJ_cooper * 1post - 2:56 PM

Level populations ...
Dear Prof. Feriand, Many thanks for the reply. 'l look forward to the next version Cloudy. Best regards,

Tamara
ermolaevagao * 4 POSts - Jun 13

Simulation warning: Transfer ionization reached 900% o...
‘Thank you again for the explanations 3 | will check that Cheers Vital
vitalferandez * 3 POStS - Jun g

Sill is not ionized by increasing ionization p..
Dear all, | have constructed a series of Cloudy models using the following script: hden 2.0 ionization parameter

=5 vary grid range from -5 to 2 step 0.1




Running cloudy

¢ “run” file contains

oudy.exe -r $1 2> $1.err

—run model &

the line ends with &

— Produces output “model.out”

/Users/gary/cloudy/trunk/source/sys_llvm/cl

¢ If file “model.in” contains input, then

—The model will run in the “background” when
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Runtime options

¢ Appear after cloudy.exe
¢ Described at
http://trac.nublado.org/wiki/RunningC17
®-r
— | use this in my workflow
— Required for grids to work

— Study the options and consider what is best
for your workflow

¢ Cloudy.exe —h
— Will show all options

The test suite

¢ Fully tests the code after any
change
—“Monitors” allow automatic

comparison of current with
previous results

¢ Provides examples of how to
use Cloudy

— But may include extraneous
commands for testing

v
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scnpes
source
tsuite
auto
crash
experimental
mpi
plots
programs
slow
# clean_tsuite.pl
@ mem-monitor
# ReadMe.txt

— Or backwards compatible % rerun_parallel.pl
# run_balanced.pl
¢ Useful examples of how to set % run_parallelpl
up a simulation # run_service.pm
# RunServiceBal.pm
2 _sim template.txt




